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[57] ABSTRACT

An industrial type relay in which the armature acts upon a
movable contact arrangement for shifting the same between
fixed normally closed contacts on the relay head and the
normally open contacts thereof. The head carries respective
feed terminals which have elastic ends pressing on the
movable contacts between their support and their contact
ends so as to provide a preset force defining the contact

pressure of the movable contacts against the normally closed
fixed contacts.

11 Claims, 4 Drawing Sheets
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MINIATURE MULTICONTACT
ELECTROMAGNETIC RELAY FOR
INDUSTRIAL USE

FIELD OF THE INVENTION

The present invention relates to a miniature multicontact
electromagnetic relay for industrial use.

BACKGROUND OF THE INVENTION

A conventional multicontact electromagnetic relay com-

prises an electromagnetic circuit and a contact system asso-
ciated with the leads of a base defining the head of the relay.

The contact system comprises movable contacts which
are switched from normally closed fixed contacts to nor-
mally open fixed contacts, all being connected to the head
terminals together with the feed leads of the coil.

In two or four contact multicontact electromagnetic relays
for industrial use, the head terminals are of a type for
insertion into a standard socket. The fixed contacts are
associated with the corresponding head terminals while the
movable contacts are associated with a movable armature
which switches the contacts when the coil is excited. The
movable contacts are electrically connected with their feed
terminals fixed on the header by electrical leads having their
ends welded to the feed terminals on the other side.

The electrical leads inside the conventional miniature
relays for industrial use, besides occupying considerable
space, require a welding operation to the movable contacts
and to the fixed feed contacts at a considerable of production
cost.

Furthermore, the electrical leads, even though flexible,
influence the correct motion of the armature and therefore
the switching of the movable contacts.

The space occupied by the electrical leads (one for each
fixed feed contact) entails a reduction of the coil size for

certain size of the conventional relay and therefore a reduc-
tion of the sensitivity of the electromagnetic relay.

OBJECTS OF THE INVENTION

An object of the present invention is to eliminate the
ahoy& mentioned drawbacks by providing a multicontact
electromagnetic relay for industrial use having a head inter-
changeable with that of conventional relays and which is
composed of a reduced number of components with respect
of the comparable conventional relays.

An important object of the invention is to provide a
multicontact electromagnetic relay for industrial use having
no electrical leads inside it for connecting the movable
contacts with the relay feed terminals and, therefore, a relay
which is capable of assembly.

A further object of the invention is to provide a multi-
contact electromagnetic relay for industrial use which has no
electrical leads inside it and therefore allows the use of a
larger coil with respect to conventional relays of the same
S1Ze.

Still a further object of the invention is to provide a
multicontact electromagnetic relay for industrial use of
lower cost, thanks to the simplified structure and assembly,
and of greater power and sensitivity compared to conven-
tional relays of the same size.

SUMMARY OF THE INVENTION

These and other objects that will be more apparent
hereinafter. are achieved with a multicontact electromag-
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2

netic relay for industrial use comprising an electromagnetic
circuit defined by a coil, a U bolt, an armature movable on
said U bolt in contrast and by the action of elastic means, and
movable contacts actuated by said armature for switching
from normally closed fixed contacts to normally open fixed

contacts defining the head of said relay together with feed
terminals of said movable contacts and the feed terminals of
said coil. Each of the feed terminals of said movable
contacts comprises elastic means for electrically feed said
movable contacts and for applying a preset force on said
movable contacts adapted to define an optimal contact
pressure with said normally closed fixed contacts.

BRIEF DESCRIPTION OF THE DRAWING

Further characteristics and advantages of the invention
will be more apparent from the following description of a
multicontact electromagnetic relay for industrial use,
according to the invention, illustrated, by way of example in
the enclosed drawing in which:

FIG. 1is a lateral cross sectional view of the multicontact
electromagnetic relay, according to the invention having a
head interchangeable with the head of a conventional relay;

FIG. 2 is a cross sectional view taken perpendicular to the
section plane of FIG. 1 of the multicontact electromagnetic

relay;

FIG. 3 is a view similar to FIG. 1 of a further embodiment
of the multicontact electromagnetic relay shown in FIG. 1
with a different head which is not interchangeable with the
head of a conventional relay; and

FIG. 4 is a view similar to FIG. 2 of the multicontact
electromagnetic relay shown in FIG. 3, according to, the
invention.

SPECIFIC DESCRIPTION

The multicontact electromagnetic relay for industrial use,
according to the invention, designated by the reference
numeral 1, comprises an electromagnetic circuit defined by
a coil 2, a U bolt 3, and an armature 4 movable on the bolt
3 against the action of elastic means, for example, a spring
5 having an end fixed to the bolt 3.

The electromagnetic circuit further comprises a contact

system, defined by movable contacts 6 which are actuated by
the armature 4 for switching them from engagement with

normally closed fixed contacts 7 into engagement with
normally open fixed contacts 8; feed terminals 9 for feeding

the movable contacts; and coil feed terminals 10.

The assembly of the normally closed and normally open
fixed contacts 7 and 8. of the feed terminals 9 of the movable

contacts and of the coil feed terminals 10 defines the head 11
of the relay.

Advantageously, each of the movable contact feed termi-
nals 9 is provided with elastic means 12, for electrically
feeding the movable contacts 6 and for applying a preset
force adapted to define an optimal contact pressure between
the movable contacts 6 and the normally closed fixed
contacts 7.

The elastic means 12 is defined by an elastically yielding
portion 13 of the feed terminals 9.

In this manner, two advantages are achieved.

Firstly, with only one element, defined by the feed ter-
minals 9, the movable contacts 6 are electrically fed and

there is an elastic preset force adapted to maintain the
movable contacts against the normally closed fixed contacts
7 with an optimal contact pressure,
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Secondly, the elastic forces acting on the movable con-
tacts 6 and those acting on the armature 4 are separated
thereby ensuring a regular and optimal operation of the relay
independently from external agents such as shocks. vibra-
tions and similar.

Conveniently, the mobile contacts 6 are also connected
with a support member 14, for example provided by
co-injection molding in thermoplastic insulating material, or
by two plates in thermoplastic material welded together, by
ultrasonic welding or any other suitable system. The support
member 14 has hinge means for its controlled rotation about
an axis perpendicular to the coil 2.

More particularly, the hinge means is defined by two
pivots 15 arranged coaxially and spaced apart and adapted to
engage in respective seats 16 provided on the two opposed

walls 17 of the header 11.

The two walls 17 also act as guides for the introduction of
a cover above the header 11, thereby making the connection

of the two elements easier.

In case the contact system is that illustrated in FIG. 1, the
support member 14 has a domed control portion 18, facing
the armature 4, for moving the support member about the
rotation axis defined by the pivots 15.

If the contact system is that illustrated in FIG. 3, domed

portion 18 is arranged between the support member and the

head 11. with respect to the rotation axis of the support
member 14.

In both the above described embodiments, the elastic
portions 13 of feed terminals 9 engage the movable contacts

6 in a region comprised between the hinge axis of the
support member and the normally closed and normally open
fixed contact 7 and 8. Between the coil 2 and the contacts of
the header 11, an insulating case 28 is provided and conve-
niently defines a support for the armature 4 when the coil is
not excited.

The structure of the miniature multicontact electromag-
netic relay for industrial use allows arranging inside it a

manual switch member for shifting of the movable contacts
from the normally closed fixed contacts to the normally open

fixed contacts 7 and 8, such manual switch member acting
directly on the armature 4.

In particular, the coil is arranged inside the relay with its
axis substantially perpendicular to the head 11, the manual
switching operation 1s possible by simply depressing a
button 25 adapted to displace the armature.

The same relay structure also to visibly signals the
excitation of the relay without further elements as in con-
ventional relays, by simply providing the support member
14 with a portion 26 extending to the opposite side of the
header 11 to a window 27 provided on the cover 28.

The excitation of the relay will position the colored end of
the portion 26 at said window 27 making it visible.

It 1s also noted that the above described arrangement of
the coil 2 allows an increase in its longitudinal and radial
dimension giving the relay more power and sensitivity with
respect of conventional relays of the same external size.

The operation of the miniature multicontact electromag-
netic relay for industrial use, according to the invention. is
apparent from what has been described and illustrated.

In particular, when the relay is in the rest position
(unexcited core), the movable contacts 6 are pressed against
the normally closed fixed contacts 7 by the elastic portions
13 of the feed terminals 9 which provide the passage of
current and the optimal contact pressure on the normally
closed fixed contacts. In the working position (excited

10

15

20

25

30

35

45

30

33

65

4

relay), the armature 4 of the electromagnetic, circuit acts on
the support member 14 of the movable contacts 6, making

the support member rotate about its rotation axis and over-
coming the reaction of the elastic portions 13 of the feed
terminals 9.

In this manner, the movable contacts switch from the

normally closed fixed contacts to the normally open fixed
contacts with the selected pressure on the normally open

fixed contacts.

It has been seen in practice that the miniatare multicontact
electromagnetic relay for industrial use, according to the
invention, is also particularly convenient because it is con-
stitated by an extremely reduced number of elements,
because the elastic forces acting on the movable contacts are
distinct and independent from those acting on the armature,
and because the excitation of the relay can be optically
signalled without further elements.

The materials employed. as well as the dimensions, may
any according to the specific needs and the state of the art.

I claim:

1. A multicontact electromagnetic relay for industrial use,
comprising:

an electromagnetic circuit comprising:

a U-shaped magnetic member,

a coll on a leg of said U-shaped magnetic member.,

an armature movable on said U-shaped magnetic mem-
ber and juxtaposed with said leg for displacement
upon excitation of said coil, said armature being
formmed with movable contacts, and

elastic means acting upon said armature against said
displacement; and

a head formed with

normally closed fixed contacts engageable by said
movable contacts,

normally open fixed contacts engageable by said mov-
able contacts upon displacement of said armature on
excitation of said coil,

respective terminals connected to said coil and to said

fixed contacts, and
respective feed terminals connected to said movable

contacts and provided with further elastic means
bearing on said movable contacts for electrical con-
nection thereto and applying to said movable con-
tacts a preset force defining a contact pressure of said
movable contacts against said normally closed fixed
contacts.

2. The multicontact electromagnetic relay defined in
claim 1 wherein said further .clastic means is formed by an
elastically yieldable end of said feed terminals engaging said
movable contacts.

3. The multicontact eclectromagnetic relay defined in
claim 1 further comprising a support member carrying said
movable contacts and provided with a hinge for rotation of
said support member about an axis perpendicular to an axis
of said coil.

4. The multicontact electromagnetic relay defined in
claim 3 wherein said further elastic means is formed by an
elastically yieldable end of said feed terminals engaging said
movable contacts, said ends of said feed terminals engaging
said movable contacts between said hinge and said normally
closed fixed contacts.

S. The multicontact electromagnetic relay defined in
claim 1 further comprising an insulating case between said
coil and said feed terminals. said case forming a support for
said armature in an unexcited condition of said coil.

6. The multicontact electromagnetic relay defined in
claim 1 further comprising a manual member actuatable to
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displace said armature and switch said movable contacts
from engagement with said normally closed contacts into
engagement with said normally open contacts.

7. The multicontact electromagnetic relay defined in
claim 1 wherein said coil has an axis substantially perpen-
dicular to said head.

8. A multicontact electromagnetic relay for industrial use,
comprising:

an electromagnetic circuit comprising:

a U-shaped magnetic member,

a coil on a leg of said U-shaped magnetic member,

an armature movable on said U-shaped magnetic mem-
ber and juxtaposed with said leg for displacement
upon excitation of said coil, said armature being
formed with movable contacts, and

elastic means acting upon said armature against said
displacement; and

a head formed with

normally closed fixed contacts engageable by said
movable contacts,

normally open fixed contacts engageable by said mov-
able contacts upon displacement of said armature on
excitation of said coil,

respective terminals connected to said coil and to said
fixed contacts,

respective feed terminals connected to said movable
contacts and provided with further elastic means
bearing on said movable contacts for electrical con-
nection thereto and applying to said movable con-
tacts a preset force defining a contact pressure of said
movable contacts against said normally closed fixed
contacts,

a pair of opposite walls,

a support member carrying said movable contacts, and

hinge means for controlled rotation of said support
member about an axis perpendicular to an axis of
said coil, said hinge means including two spaced
apart coaxial pivots engaging respective seats on said
opposite walls.

9. A multicontact electromagnetic relay for industrial use,
comprising:
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an electromagnetic circuit comprising:

a U-shaped magnetic member,

a coil on a leg of said U-shaped magnetic member,

an armature movable on said U-shaped magnetic mem-
ber and juxtaposed with said leg for displacement
upon excitation of said coil, said armature being
formed with movable contacts, and

elastic means acting upon said armature against said
displacement; and

a head formed with
normally closed fixed contacts engageable by said
movable contacts,
normally open fixed contacts engageable by said mov-
able contacts upon displacement of said armature on
excitation of said coil,
respective terminals connected to said coil and to said
fixed contacts,
respective feed terminals connected to said movable
contacts and provided with further elastic means
bearing on said movable contacts for electrical con-
nection thereto and applying to said movable con-
tacts a preset force defining a contact pressure of said
movable contacts against said normally closed fixed
contacts
a pair of opposite walls,
a support member carrying said movable contacts, and
hinge means for controlled rotation of said support
member about a support-member axis perpendicular
to an axis of said coil, said support member having
a control domed portion facing said armature for
moving said support member about said support-
member axis.
10. The multicontact electromagnetic relay defined 1n
claim 9 wherein said domed portion being located on the

same side as said head of said hinge means.
11. The multicontact electromagnetic relay defined in

claim 9 wherein said dome portion is arranged on an
opposite side of said hinge means from said head.
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